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[#fflFl«*©<Sffl] 

1. ¥*{M£«i. 

*Hfcffi«ri»o» 1 Iftftttx tr* **s<r*m t , 

< & t-o©B 1 Ji©-L©fB 2 gfilfcx f * ^-v/vJg i: , 

2 . mim. i ©fllirefoo-t, strfs^ft < t h i o©sg i jg&tfex tr* *->^/u 

jmm» mm. 

f 5^ ? -fT?i,5 > flit. 

5 . H*S 2 0«JBrC*>o"C, ttfS'>& < 1 1 1 OCDfg 1 StfSj!iaj&ffi#4$?p:r tr 

6. BI*q[3©«JS-e*oT, tWM>ft< t lorof 2g#|&j£ffi&g?n3Lt 

8. i»*ji7©«J6-c*>or, fnB4>*<tt>io©mijias, ssi 



9. §s*S8©«jrc-fco-c, iria^/i< tfcio©iB2i#, w,2<Dm-m&. 

10. »*359©#iST-$)o-C, S9IS^lSO ! B2©t|i-m^®^*RWlc:t&^ 

5^y^-c*>a, mm. 

11. it*^9©«i§T-fco-C, WE^*< lo©$f52B<Dffi©J|i§te&R 

i 2. fg#Ji9©#ire;feo-c, «nE«E^y3^*^*, Mefti&tM!2 
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S i «&, 

14. ft#Jf 1 3<D«igT*fooT, f[»«I*GegSaseff7 0-1 0 0%©H 

x-hz, Sit. 

15. H#JSl£>«irC&o-C, WfE4>*< fct> lo©« 2 ttftttatf* 

17. M#>Si or, «n^iJiWb^»«W*«!:J:?)¥«fl:$*tfc 



Ge s i ©t:^-rtrbii, fR2©5paftttJ5ff 5 0%^fe 7 0%OB©G e S 

2 0. f**3Sl<0*3g"e*>o"C, x = 0^6liffxif3 5%n^Ge x Si 1 . 3C 
0>fr&r±7 5 Ot-ej^SS^biX, x = 3 5^&(S(3cx±?7 5%*TO^fJ6 
5 OlC£>b 7 5 0 < C*T?©IBTfJEjc*S*6il, 7 5 5 5 OtTT? 

2 1. VJ^vSIRt, 

22. 11*52 ltf)«i£T*fcoT. WEHE«S*fiJ:5ffi^ja«-eGe S i 

23. »*a2i©isstfcor, *Herara*tt, mEMfl&mvrGe* 
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24. fS*^2 10flB6T?«>oT, x = 0a>feftffx±r3 5%MGe x S i x 
_ x CD-&&fci:7 5 Ot-CjSftSiirktU x = 3 5^6f5ffx^ 7 5 % ft 
6 5 0 € C^f>7 5 0*t:*"C(OR|"C*S**b^ 7 5 %£rHx.6£-&te 5 5 OX: 

2 5. §S*«2 loflBS-efcoT, ttEBUMftttfWft^^Btrfrtr, Wit 



2 6. »*3|[2 5©fliaT?&oT. fl(rE^*«wb*aww*-T?™ts*bfc 
2 7. 

-c\ me«M«K^»:. f»^oi«K:a*a*ii*§io«9fi*«r*«-r^<ffi 
mm i ji±K:Rrj &ftfc« 2 m t , 

2 8. *m&mfe*mn-rz>*"ry7t, 

30. i*S2 8(D*mor, ttis*iasr««i-s^ry^ fflriBSffi 

3 1. »*3«3 0O*$Tfcot, fflE^^JcBBSi^SriB^atP^^y^ 
3 2. »*S3l©*ife-Cfcot, SftEBIB^Srfi^tP^^y^s. WSBffl 
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3 3. Ht#Jf3 ttrl3JE^3l^$rj|a^tf^ry^ x Ge x 

S i ^^^^ x = 0tf>ib*S£x^3 5%£-?te7 5 O'C-C^fi^^ X = 
3 Sfrtbte&x* 7 5%£X?J3:6 5 Otfrb 7 5 O'CcOfflT^S^^ 7 5%Sr 

34. ft^2 8^^T^or, wi^mtvxTvyA^ itmmfrwmzn 
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gftfflML 

#tHgte, 1 9 9 7*682 4BKyr4^^fltz^VT^m^6 0/0 5 0 
, 6 0 Ml 9 9 7^9^ 1 6 0(C7r^/l'^fc6 0/0 5 9, 7 6 5 

JEjM-a*& (^^fy K : graded) S i GeJiSrfflV^ ftW- 

!)A • '^y^y (Ge on Si) <£>KiI^f£ (threading dislocation) (D9J 

fcl* «gft (relaxed) I^GeS i/^77tt, !*«-TIWl*«fiftOJ**©*:» 

, MS i±fciii-v«©'7 f ^^«r*a['r6fc», © r^«j ^LTffiv>^, 

tlTtfco 7 xtt* S i tGeOBi:»^i:4%©»f^-7yf 

mm \c#&r a jcatstt»«Rji ©settle t> « v * e> n 5 <d-c% ffi£4M/fcft a* 

iM¥i-*l!:o*u"CBlJ«>tett©lt**fej* (nucleation) as#EES*tSo L*»U 



p:0J«) *:*>*: 61-. ^J^p^/uTy^Wt 9J0JKMEffi0>ik& 



e>-cfc3„ Y (offcut) s i&ts±«>jfcgtt. &mm (*/l>7*v*J 

-) £&#U '^WTy e>-t-fc©£ $*vt^.5#5, /nVW^J 

#35^©BU<oa#Jtt, -fb^glttef^ (chemical-mechanical polishing: CMP 
) *©¥Sfltfa«**Ml Lfc, JKiCffi**«r#HWjU:±#4*art'*< 1 0 
0 %G e *-?<Dim<m'< y7r fc *t-c# 6*ife*r««-f * c k 

*ISWOSElilB>JOBtttt, (UHVCVD : ultra-high vacuu 

m chemical vapor deposition) J&B^llH&iJfeA L"C\ S i i G e (D^CDMM^F- 

S i ffftfitt-Cfco «*0se<OlBKiia*a* Jt,5 §| o « •> S^fcttSH-"^ EE 
«6tt^;isa*ai*^fcG e S &#*S¥*fttJlji&fttfc-t-3„ 



»c«*ii*ii*§io«9a**r««rt-'<<ffi»a*#ia*a*iifc*iJit. ss 

Eft 1 l±fc«tt 6*ifc» 2g t . ***6^fl*iSMWW-5. 



-7- 



ooff Hgfitt*tr^*^.Y/uJiSrJg*L.' 1 OJiO*ffiSr¥»flrt-«» 

o 

iBlftflft (^U— ■ 7^7 K) Ge S iJBtt, *S<5 0%*\ S i JtcOG e S 
Fitzgeraldfe*fflBLfc*H»lFfflB^Ur/l4l#0 8/8 0 6,7 4 1 

) , *Ofl5*tt#*tt*rfflV^fcS il©»^f:Ge 30 S i 70 (-7X1 0 s 
cm' 2 ) ±5t>B»V^!C<*V\ Ge 30 S i 70 KioVZ%<D£ lttiKl&®&<Dtz 
$><D?U-7*j ^{f (flft) Hi, H$l/imlv:otlO%Ge-efc5o 
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Bi«^)*>* (germane) ^7^K G e S i ©#X«*£fi«£jSi: jL <b*t£ 

t>©^jBEa+a*<0tt J f : « s *aiSftSri:35S»A»ofc 0 

ttiSfWili (relaxation mechanism) £&5 C Lri>U f-f^' l^— h 

• Meowed <Etts*»*n&#-cia, ^ny^SUktrfc-ctUW-rft 

**S&ttT^fc. tV^HttfcteaLfco £BSfcx (off-cut) 

: grooving) r t fc«fc 9 P y 2 - £ £BSlk LT 
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M*ftftmm<D®,m\mT<nm 9 x&z> 0 

£1* (^77^1 00) , S i&&i>K 1 ^mMot 1 0%GeT\ Ge 50 S 

0^^-<^yc:a?)^fP^ (relaxed alloy) aS£/&£;ft,6 0 rcD^U— 

U-M*, i!5GejS#^aE-r^^SttL^^ofc^r% Tffft^o 
/Co rtL^^f^ UHVCVD^V^7 5 0t-e^Hfc o ^Pfe##fl-J; 

tttt, 6 x i o 6 cm- 2 *-y<Dmmm&®mm^i$h,tczt&ftfr*), m 
^-ft*^:/^^ it^wmm (cmp) ojR-coTaft^SMTpriB-c*) 

fo55o JHl\fc CMP :/n S i Hm^XOm^CMPXh^, Si!>x 

So 

yy*m&Wffi£tiZ> (^ry^l 0 4) 0 Ge 50 Si 50 I 

^^^bf^ay (*t«() dSBBtt*^, 1 tim^tc*) 1 0%Ge(O$ 

r*7 5%Ge tftsst?^— 7*-/ cico^i--<r 7 5 OtWjSfiifiS 

7>{y^W, Um^fcH0%Ge^fT^ (^7^10 6), 
*EGeO«|— *^^ry^5*ta*tt. 1 1 . 5mih*T?*>3 
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r 



tVua, B, c, Dby^ttttXsX^Z* mm<DMW (mW) D-yy;vtfc5 
f-V^Att, Si^f?l 0 0%Ge$"C5%Ge vm^OU- VQ^U— i f^y 
flrfZo £tbtt, 7 SOt:, 2 5mT-e*«^ 3 m m<DG e ;/£]f _h 

^KJtfco Ge»a*5 0 0 oA*l*.-e2. 5 %±#£ii:£ r t \C J: 9 , Sj^W 
tlfV— 1 ?* V^tCjfiffit^fc, i^vy^Bft. 100%Ge4t, 10%Ge 
lim'^^h, 8 0 0t;<Dt&g x 5 OmTeOjEA-CfifcSS-frfc. r<Z)«iStt. 

y^Clj;, 5 0%GeOt:5*^ 10%Ge/xm" 1 (0^l/-7 ? ^y^' U 

C 2 0 0 0 A^lJ^iC 2 %G e ftfc 0 

9flO^/>— IO*S-C, Si±O5 0%Ge l><— 
*-rSfc»lc»Jt*H, BGeJiaES-C^U-^ V^«rfr5i:*K:jBr:*Jtii 

rs^j fi^sx i o 6 cm~ 2 oSiiteffi«S^--^W-r^r^^ 
»*»ofe. a 2 cot 1 — y/v^i-ct 5lc % 9^@<d^^^— (i, rco^S6^ov>r 

B3tt. 4«nK!:fl(S4MIFWffifi300 (f-^7>D) o«ttfttKA**fr« 
«*6<J(c*-rH-e*)5 0 iil3 0 0lt J^-^u^y (fif*|) < 1 1 0>#IrJ 
fc#U6° h^ftfc (0 0 1) S iSS3 0 2S:^-ei>5o flEK3 

oott, WWW^<y7ri, 1-ft*>%, 1 0%G e /x m -1 ©^— r * >^ • 
M?J**U H-HSlZll. 5jamc0 5 0%GeO^iry7 p * 5 Rtte>ttfc. 5 
0%Ge(Di«3 0 4«t5J:3M^Wo *©«*MMfctt:* 2 0 0 0 Afl 
^{C2%Ge^*^$tlfc 0 ioW^Fm *«5gfi, ^ix^Ttcfft^Lfc 
f-V^/UCtC^i-^o *«3 0 4©±»5 0 0 0Att, *:0>«CMPlC«fc0K* 
££tl. lf±lC, 5 0-1 0 0%Geifl^y77««3 0 6^, 10%Ge/z 
m^OW-hX*. Stf2 0 0 0A£lj^2%T\ &&£tlbtl% 0 S«#^e>tf, 
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ifi&fr&-?i>Z*>o r<7)5 0-7 6%GeSMm*. fifc**#tt. 7 5 0t, 2 
5mTT-)tlcftfctlfco jSfttffltJtSix, »*fcBE**s 5 5 OtU 3 

mT^"CTlf «U&»e>, flfl^y7rfi«3 0 8 <7)/£g#L3S^ 9 2% 

Gel^jlt^^t^fir^nSo Gejg^(7)ft^O^^>'7 P ^ 9 2%H10 
0%— (DtCO-Cfc^, 1. 5 AtmCD^— ^rt7^i3 1 0d5if^£tL3 o 

H4tt, M3 0 0 (-J-v^i/D) o±«B«JiXtfie-^^2/^o, KB ( 
cross-sectional) SiilitfHBtMR (XT EM) KlJ: SBMtt9W-?*>3 0 W 

SE-eoi-^r^f-y^yvtt, -r^-^w-y<i 1 o>*-rRj^LT6 0 

yhjftfc (100) S i fra:^— ±fc, UHVCVD-C«ftStfc.' 
Cjxe>4*V^Sr % SriXTEM, (plan view) X^MfRil, 

tvw (epd) , hmf^s^ (afm) , smxm^m, 

4fy/^A, B, C, DOJCateffi**S:Jt«-r5fc, JB»Lfc3e*XW 

10 7 cm" 2 i:t5o $#Lfc£5^> f-^^/WB, -f*tot>, 10%Ge^m" 
1 1 V> 5 H;ttteA4 ^htlOO %G e * ^ Lfc*©©*^^ 

^GeMl:j£i:t±#U 5 0%Get?, KSlSfiWi 0 6 cm" 2 (O 

L^Uftj^b, *3g3 0 0 (U-V^WD) Ml, HRftlCl 0 0%Ge$tl 0 
%Ge lim'^^Kf^ ^Lfc fy^Ci;iai/\ *fcfc*tfL£ 
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*WyH (Siiisffi) Sr»»U *0«tt#*0*K:«<rt*©Wct>fc6**i 

* V^/WC tD^EPD Sr*t«rt-* / SrIS 5 A&tf 

5BC^m/Tto EPDJe*fi, 1 0%Ge /im _1 t5 0%Ge4"C^U— 

%Ge /im^l 0 0%Ge*-e^U-y ? ^>'^Lfcf->7 P /VDC0, RiiCffiffi 

g^itt^o Kactt*«f±. f-v^cfcoi^-crte. 3±o. ixio 

6 cm" 2 > f">'7 9 /VDlCOV^«2. 1 ±0. 2X10 6 cm* 2 T?fcS 6 

g-f^fL ^frW^RS^/^d-n^^, JEfcSttfWMI (relaxation) 

•**r»cTrfaJ:5fc»JiftSiiai:, l o 0%G e *"CO^fp{g^G e S i 

4 *■ A F Mr — * £f^< 5 £ , *ffia $ ©Itii(Effl:««^^P^a 

fl¥£ft5o 1 0%Ge /zm _1 tl 0 0 %G e St^ l/-T-f ^ / Ut y^B 

ii[:mLr3 5.'9nm*tT^ot 0 r<z>a£f±, Ifv^A'C^aSfclW 

^^sftfcf-^A'Acasio t>«Ev\, r©j»*r±, 5feis^cfcSiie 



% 
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s 4. 2 7X10' 6 K" l d>&2. 5 7X10" 6 K' l f-CfftU « Ge «8. 5 5 
X10- 6 rt^5. 9 0X1 O^K^S-CfcflSl-*. Ge©«Ui!8«SkH:S i 

2. 6xio- 3 r*^ -&&&<n$mt7v**fe%:b LX*kCZitz> 0 fyy 

yUD^*3»S 9 2%frb 1 0 0%^<&gtfl«jfcG ei*^ir^t#» 
ftJE«»SlS;*j Sr* eo>* y 7 7 fc»«&t?. ffiBtt<0»^ ^vyf 

^SrteJfcL"CV^Sr fc*^Lrv>5 0 G e mBt\zo^X<D±% 
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Ge^m'^IU Wy7rfc 5%Ge /im'^H^fy^U 

***r^. Sfc* ^50-1 0 0%G e<o%#\£tettZ>M&fcVL<o&£.f& 
5 c nr 2 a>*5H-r?*> 5 . ffiv\&tf ki^g e »gtcoi>To§S&#offl^K ± 

«fcTffil^Jt»|Ete46«<&, 1 0 5 cm- 2 Ojrii(Effi««O, MGe-Cn- 
h^ftfcS i *^-«r#a ^TGaAs^GelilfgU 

trffi^y^t^tf. Mfc, KGe«-Crt«a«SrTrf*rtKJ:0, K*t«F 

0*JSfi, *"f , 5%/iim, 7 5 OttG e 35 S i 65 ^^^t^ V^SH 
*• iittCMP^ W^mtZtlZo ft Id. 6 5 0tTGe 75 S 

£ft£o ft^tC. 5 5 Ot^-G e iCiSt -CB^M/l/- 7 J 
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